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157] ABSTRACT

An electronic identification system for identifying an
animal moving through a portal structure is disclosed.
A transponder worn on a rope or chain around the neck
of the animal is energized by a multi-directional electro-
magnetic field generated by a double antenna loop in
the portal structure. The transponder, when energized,
will transmit identifying data back to the antenna loop
after the electromagnetic field has been removed. That
information will be processed by a microprocessor so
that the animal can be identified. The antenna loop is
secured within a flexible free-hanging curtain. The cur-
tain is attached only at the top to the frame of the portal
structure; the bottom of the curtain is free-hanging so
that the curtain and antenna loop will not be damaged if
the antmal kicks the curtain. The system also includes
two ultra-sonic transducers positioned at the entrance
and exit of the portal. These two transducers are used to
separately detect the presence of the animal in the por-
tal structure and also to determine the direction of
movement of the animal.

10 Claims, 7 Drawing Sheets
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1
ELECTRONIC IDENTIFICATION SYSTEM

FIELD OF THE INVENTION

This invention relates to an improved electronic iden-
tification system for identifying a moving object where

the object is moving through a portal structure or the
like.

BACKGROUND OF THE INVENTION

Accurate electronic identification of objects moving
through an area is highly desirable. Electronic identifi-
cation systems eliminate the need for visual monitoring
of the objects by a person. Therefore, a greater volume
of moving objects may move through the area of inter-
est and still be detected. Further, because electronic
identification systems can be adjusted to respond

quickly to moving objects, the speed of movement of

the moving objects may be increased without the elec-
tronic identification system losing the ability to identify
the objects.

In the dairy industry such an electronic system is

particularly useful. On a dairy farm a limited number of

persons operate a milking parlor and many cows enter
the parlor for milking in a short time. It is critical to
know which cow is approaching the milking apparatus
for milking, as the dairy farmer needs to be able to
monitor, and also record, the daily milk output for each
cow. Without a fast and accurate electronic identifica-
tion systm, the milking parlor operator would have to
visually identify each cow, thus causing extensive time
delays in the milking procedure.

Prior attempts to electronically identify farm animals
include U.S. Pat. to Carroll No. 4,475,481, issued Oct. 9,
1984, where a passive transponder device containing a
coil is hung on a chain or rope around the animal’s neck.
For identifying an animal which is feeding, the ’481
patent apparatus provides an identifier in the feeder box.
The identifier has a coil driven by a power amplifier for
transmitting energy to the coil in the transponder. The
energized transponder then generates an RF signal con-
taining unique identifying information relating to that
animal. This signal containing identifying information is
transmitted back to the identifier where it is decoded
and sent to a computer, which then directs an auger in
the feeder box to dispense the proper amount of feed for
that particular animal.

A significant problem with the *481 patent apparatus
is that the electromagnetic field generated by the identi-
fier, which is used to energize the transponder, is ori-
ented in only one direction, and therefore, if the animal
turns his or her head 90°, the axis of the coil in the
transponder becomes perpendicular to the axis of the
coil 1n the identifier, and there is insufficient magnetic
coupling between the identifier and the transponder,
resulting in a failure to energize the transponder and a
consequent inability to identify the animal based on
transponder-transmitted information.

The Carroll *481 apparatus also does not provide any
separate means for sensing the presence of the animal in
the feeder (apart from the transponder signal) or for
sensing the direction of movement of the animal. Such
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any detection based on the presence of a transponder
signal and allows for greater control and monitoring
ability of a procedure involving a large number of mov-
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Ing objects, such as cows moving through a milking
parlor.

- SUMMARY OF THE INVENTION

The present invention is for an improved electronic
identification system for identifying objects, particu-
larly farm animals, moving through a portal structure.
A double loop antenna generates a multi-directional
electromagnetic field which is used to energize a tran-
sponder worn by the animal. When energized by the
electromagnetic field, the transponder will transmit
identifying data back to the antenna loop. A circuit
decodes the identifying data and in conjunction with a
microprocessor determines if the data is valid. Because
of the configuration of the antenna loop, sufficient en-
ergy is radiated to the transponder and the transponder
signal is received even if the axis of the transponder is
changed due to a head movement of the animal or due
to the animal entering the portal structure at an angle.

The antenna loop is secured within a flexible free-
hanging curtain. The curtain is attached to a frame of
the portal structure only at the top. Therefore, the bot-
tom of the curtain is free-hanging and the curtain and
antenna loop will not be damaged by a kick from the
animal. Stiffener plates in pocket flaps of the curtain
may be used to strengthen the curtain.

Two ultra-sonic detectors, one at the entrance to the
portal structure and one at the exit to the portal struc-
ture, are used to separately detect the presence of an
object in the portal structure. A mMICIOprocessor, by
monitoring the two detectors or sequence, can also
determine the direction of movement of the object
through the portal structure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view showing an embodiment
of the electronic identification system of the present
Invention using a portal structure:

FIG. 2 is a top view of a portion of the antenna cur-
tain of the portal structure along lines 2—2 of FIG. 1;

FIG. 3 is a front elevational view of a portion of the
antenna curtain of the portal structure along lines 3—3
of FIG. 1:

FIG. 4 is a front elevational view of a portion of the
frame of the portal structure along lines 4—4 of FIG. 1;

FIG. 5 is a perspective view of the antenna loop
within the antenna curtain of the portal structure of
FIG. 1 showing as dotted lines the electromagnetic field
generated by the antenna loop;

'FIG. 5A is a schematic representation of the antenna
loop of FIG. 5;

FIG. 6 is a block diagram of the identification system
of the present invention;

FIG. 7 is a block diagram of the antenna electronic
circuit of FIG. 6:

FIG. 8 is an electrical schematic drawing of a portion
of the antenna electronic circuit of FIG. 7 s and

FIGS. 9-11 are flow charts of software prograims

which may be used by the antenna interface unit shown
in FIG. 6.

DETAILED DESCRIPTION OF THE
INVENTION

The electronic identification system of the present
invention is described below, for exemplary purposes
only, in terms of an embodiment for animal identifica-
tion. It is readily apparent that the present invention
may be used for any number of different identification
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tasks, including identification of objects carried or worn
by a person, wherein the object to be identified is mov-
ing through an area such as a portal structure.

Referring now by reference characters to the figures
which illustrate an embodiment of the present inven-
tion, an animal such as a cow (not shown), wearing a
chain, rope or strap 100 (FIG. 6) containing a transpon-
der 200, moves through a portal structure 10 (FIG. 1) in
the direction of the arrow.

As the animal passes through the portal structure 10,
- the transponder 200 receives energy at one frequency
from an electromagnetic field (shown as dotted lines in
FIG. 5) generated by an antenna loop 300 contained
within a curtain 320 in the portal structure 10. After the
circuitry in the transponder 200 is charged to a prede-
termined value, the electromagnetic field is removed,
and the transponder 200 transmits identifying informa-
tion concerning the animal, at a second frequency, back
to the antenna loop 300. This information is processed
by an antenna electronic circuit (AEC) 400 (FIGS. 6, 7)
and an antenna interface unit (AIU) 500 (FIG. 6). In an
application of the present invention to a milking parlor,
the AEC 400 and the AIU 500 are used to verify that
the identifying information is valid and further assign
the milk output to a particular cow.

Another feature of the identification system of the
present invention is the detection of the presence and
the direction of movement of the animal moving
through the portal structure 10 using an ultra-sonic
entrance detector 600 and an ultra-sonic exit detector
700, which are both monitored by the AIU 500 as de-

scribed in further detail below.
F1G. 6 shows in block diagram form the components

of the identification system of the FIG. 1 embodiment,
including the transponder 200, the antenna loop 300, the
AEC 400, the AIU 500, the entrance detector 600 and
the exit detector 700.

The electromagnetic field (shown as dotted lines in
FIG. 5) develops a voltage in a parallel resonant circuit
(not shown) of the transponder 200. This resonant cir-
cult, in the present embodiment, is tuned to the fre-
quency of the transmitted voltage from the antenna
loop 300, e.g. a frequency of 131,072 Hz. Thus, the
transponder 200 is charged in a conventional manner.
As long as the electromagnetic field from the antenna
loop 300 is present, the transponder cannot act as a
transmitter. However, when the electromagnetic field is
removed, the parallel resonant circuit of the transpon-
der radiates a different frequency, e.g. a 98,304 Hz sig-
nal, to the antenna loop 300, which acts as a receiver
when the electromagnetic field is removed.

The radiated signal from the transponder 200 is a
signal consisting of three parts. The first part is a pream-
ble used to show the start of a transmitted message from
the transponder 200. The second part is a fixed delay
period so that the AEC 400 and the AIU 500 have
sufficient time to decode the preamble and determine
whether a valid transponder signal (i.e., a signal corre-
sponding to a known transponder) is being transmitted.
Parts 1 and 2 of the transponder output signal are the
same for all transponders.

The third part of the transponder signal is the unique
identifying data for the particular animal. This identify-
ing information in the present information consists of 14
data bits and a parity bit. This third part of the signal is
unique for each transponder and is set by changing the
program pins on an encoding chip (not shown) in the
transponder 200. Such encoding chips and the remain-
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Ing circuitry in the transponder 200 are well-known in
the art. The data from the transponder 200 is transmit-
ted to the antenna loop 300 in the following order:
preamble, delay period and identifying information.

After the transponder 200 has transmitted all three
parts of the output signal, the transponder will cease to
transmit any signals. Further energization of the tran-
sponder 200 by the antenna loop 300 will result in a
repeat transmission by the transponder 200 of the three-
part transponder signal.

Thus, as described above, the electromagnetic field
generated by the antenna loop 300 energizes the tran-
sponder 200 with a signal at one frequency (e.g., 131,072
Hz) when the animal enters the portal structure 10.
When the electromagnetic field is removed, the ener-
gized transponder 200 transmits identifying information
to the antenna loop 300 at a second frequency (e.g.
98,304 Hz).

In the identification system shown in U.S. Pat. No.
4,475,481, a problem develops if the animal (while
wearing a transponder around the neck) turns his or her
head when the head is in the feeder box. Because the
electromagnetic field in the '481 patent generated by a
coil in the identifier in the feeder box is oriented only in
one direction, a turn in the animal’s head causes the axis
of the coil of the transponder to be nearly perpendicular
to the axis of the coil in the identifier, resulting in insuf-
ficient electromagnetic coupling between the coil in the
identifier and the pick-up coil in the transponder.
Therefore, to achieve electromagnetic coupling suffi-
cient to energize the transponder, the *481 patent appa-

ratus requires a specified positioning of the transponder
in relation to the identifier.

The present invention eliminates this problem be-
cause even if the animal turns his or her head when
entering the portal structure 10, or enters the portal
structure 10 at an angle, the multi-directional configura-
tion of the electromagnetic field, as shown by the dotted
lines in FIG. §, permits maximum transfer of energy
between the antenna loop 300 and the transponder 200
regardless of the angular orientation between the an-
tenna loop 300 and the transponder 200. Because an-
tenna loop 300 generates electromagnetic fields in four
angular relations to the direction of animal travel
through the portal structure 10 (—90°, —45°, 45° and
90°), the transponder 200 will pick up enough energy to
be energized even if the animal turns his or her head or
enters the portal structure 10 at an angle. Similarly,
when the antenna loop 300 receives identifying infor-
mation from the transponder 200, the multi-directional
configuration of the antenna loop 300 insures that the
antenna loop 300 receives enough of the transponder
signal for identification purposes even if the animal
turns his or her head.

Also, as seen in FIG. 5, the antenna loop 300, config-
ured in a double loop arrangement, is present on both
sides of the portal structure 10. Therefore, the transpon-
der 200 will be subjected to electromagnetic radiation
from a left-hand loop portion 300’ of the antenna loop
300 and from a right-hand loop portion 300" of the
antenna loop 300 as the animal moves through the por-
tal structure 10 in the direction of the arrow in FIG. 5.
This results in the transponder 200 receiving sufficient
energy even if the animal does not enter exactly
through the middle of the portal structure 10.

The present invention, unlike the 481 patent appara-
tus, does not require the transponder 200 to be posi-
tioned in a certain fashion relative to the portal struc-
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S
ture 10 to insure identification. Further, unlike the ’481
patent apparatus, the present invention does not require
the animal to be a specified distance from the antenna
loop 300, so long as the animal passes through the portal
structure 10.

F1G. 7 shows the block diagram form the antenna
electronic circuit 400 (AEC). The AEC 400 has a trans-
mission circuit section 410, a receiver circuit section
420, a control circuit section 430 and a parallel resonant
circuit section 440.

Transmission circuit 410 powers the parallel resonant
circuit 440 so that the parallel resonant circuit 440 gen-
erates an electromagnetic field and radiates energy to
energize the transponder 200. When switched from the
transmission mode to the receiving mode, the parallel
resonant circuit 440 receives identifying information
from the transponder 200, and the receiving circuit 420
decodes that information and outputs it to the AIU 500
along data bus 540. Control circuit 440, under the direc-
tion of a control signal from the AIU 500 along control
bus 520, alternatively enables the transmission circuit
410 and the receiver circuit 420, depending on whether
the AEC 400 should be transmitting energy to energize
the transponder 200 or receiving identifying informa-
tion from the transponder 200.

The transmission circuit 410 of the AEC 400 in the
present embodiment operates as follows. The signal
from a 4.194304 Mhz oscillator 412 is fed to a buffer 414.
The buffered signal is divided down by frequency di-
vider 416, with output 1 of the divider 416 at 131,072 Hz
and output 2 at 32,768 Hz. Output 2 of divider 416 is
used in the receiver circuit 420 of the AEC 400, as
described in more detail below.

The 131,072 Hz signal from output 1 of divider 416 is
gated on and off in gate 418 by the control signal from
driver 434. The output from gate 418 is applied to a
pulse shaper and driver 411, whose output is applied to
a power amplifier 413. The output pulses from amplifier
413 drive the resonant circuit 440 (consisting of the
antenna loop 300 and capacitor 442) and cause the reso-
nant circuit 440 to oscillate at a frequency of, e.g.
131,072 Hz. |

The resonant circuit of the transponder 200 is tuned
to this same frequency of 131,072 Hz. The electromag-
netic field created by driving the resonant circuit 440
energizes the transponder 200 when the animal enters
the portal structure 10 in the manner previously de-
scribed.

As seen in FIGS. 5, 5A and 7, the antenna loop 300 is
center-tapped in order to double the voltage in the
resonant circuit 440, with point A of the antenna loop
300 connected to the output of amplifier 413 and capaci-
tor 442, point C connected to capacitor 442 and point B,
the center-tap, connected to the supply voltage.

When the control circuit 430, under the direction of a
control signal from the AIU 500 along control bus 520,
turns off the transmission circuit 410, the receiver cir-
cuit 420 is turned on. The receiver circuit 420 operates
in the following manner. The transmitted identification
signal from the transponder 200 is received by the reso-
nant circuit 440. That transponder signal passes through
Iimiter 422 which excludes frequencies not of interest.
The output signal from limiter 422 is gated on and off in
gate 424 by a control signal from driver 436. The output
from gate 424 is then amplified by amplifier 426 and
decoded by the decoder 428 which has an internal fre-
quency equal to the transmission frequency of the tran-
sponder signal, e.g. 98,304 Hz. The tone decoder 428
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6
converts the RF data burst signal to a digital level sig-

nal. If the input signal to the tone decoder 428 is not
98,304 Hz, indicating that the received signal is not a
valid transponder signal, then no output signal is ap-
plied to a Manchester encoder 421. However, if the
frequencies are the same, then the tone decoded signal is
coupled to the Manchester encoder 421. As seen in
FI1G. 8, output 2 from frequency divider 416 inputs into

~ the Manchester encoder 421. The encoder 421 is used to

create a data transmission signal (consisting of a pream-
ple, time delay period and identifying information from
the transponder) that can be transmitted to the AIU 500
through a driver 423 along data bus 540. The AIU 500
can detect an error in this signal.

Control circuit 430 operates to control the transmis-
sion circuit 410 and the receiving circuit 420 in the
following manner. When the AIU 500 wishes to instruct
the AEC 400 to transmit energy to the transponder 200,
an appropriate signal on control bus 520 passes through
protection circuit 432 and driver 434 to gate 412, ulti-
mately resulting in the driving of the resonant circuit
440 in the manner previously described. While the
transmission circuit 410 is on, the receiver circuit 420 is
off because driver 436 inverts the signal from driver
434, and gate 424 will not pass the transponder-trans-
mitted signal to the tone decoder 428.

An appropriate change in the signal on control bus
520 from AIU 500 disables the transmission circuit 410
and enables the receiver circuit 420.

FIG. 8, which shows the components for a specific
embodiment of FIG. 7, has an oscillator 4002 and asso-
ciated circuitry, followed by a buffer 4004 and a fre-
quency divider 4006. Output 5 of divider 4006 emits a
signal with a frequency of 131,072 Hz to one-shot pulse
generator 4008. Output 3 of divider 4006, a 32,768 Hz
signal, is used in the recetving portion of the AEC 400,
as described below.

Generator 4008 will output an inverted output pulse
provided that the control signal applied by the AIU 500
along control bus 520 to terminal 4010 is “‘high,” result-
ing in the turning on of transistor 4012 and the inverting
of the output from the collector of transistor 4012 by
inverter 4014. This *“high” control signal at terminal
4010 turns on the transmission circuit 410 of the AEC

400.
The output pulse from the generator 4008 is applied

to the gate of MOSFET 4016. As the MOSFET 4016 is
pulsed on and off, the resonant circuit consisting of
capacitor C9 and the center-tapped antenna loop (con-
nected to terminals 4017, 4018 and 4019) oscillates at a
frequency of 131,072 Hz.

As long as the transistor 4012 is on in response to an
applied “high” control signal at terminal 4010, the bias
at transistor 4020 is removed and the receiver circuit of
the AEC 400 is turned off.

The maximum time transistor 4012 can be turned on
1s Iimited by the time constant of capacitor C11 and
resistors R7 and R8. This time constant is for a longer
duration than the control signal at terminal 4010 to
insure that the control signal will control the operation
of the transistor 4012.

When the “high” control signal is removed from
terminal 4010, the transmission circuit of the AEC 400
turns off and the receiving circuit is turned on. The
recetving circuit is turned .on by virtue of the fact that
when transistor 4012 is turned off, the bias voltage is
reapplied to transistor 4020.
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When in the receiving mode, the antenna loop con-
nected at terminals 4017, 4018 and 4019 receives the
transmitted transponder signal. That transponder signal
1s coupled through capacitor C26 to the resonant circuit
consisting of inductor L2 and capacitor C12, which
blocks any energy from the transmitter of the AEC 400
(when it is on) from reaching the receiver portion of the
AEC 400.

The received signal then passes through some limit-
ing components and is applied to the amplifier circuit
consisting of transistors 4020 and 4022 and related cir-
cuitry. The amplified signal is applied to the tone de-
coder 4030, which operates in the manner described
above for the decoder 428 of FIG. 7. Resistor R22
adjusts the internal frequency of decoder 4030 to a
frequency of 98,304 Hz.

The Manchester encoder 421 of FIG. 7 is shown as
integrated circuits 4032 and 4034 with related circuity.
Integrated circuit 4032 also receives as an input the
32,768 Hz signal from output 3 of divider 4006. The
output data from this Manchester encoder scheme is
outputted to the AIU 500 on data bus 540 at terminal
4036.

Oscillator 4002, buffer 4004, inverter 4014 and circuit
4038, in the present embodiment, are all part of one
integrated circuit. Similarly, one-shot pulse generator
4008 and circuit 4034 are also part of a single integrated
circuit. |

Chart I below provides an identification of the com-

ponents in FIG. 8.
CHART |

Symbol Value Description
Rl 47K Resistor
R3,R7,R4 1K Resistor
R11,R17 1K Resistor
R2,R8,R23.R25 10K Resistor
R19,R26 330 Resistor
R29 330 Resistor
RS 2.2K Resistor
R9 1K Resistor
R10,R15 100K Resistor
R13 3.3K Resistor
R14 36K Resistor
R16 680 Resistor
R18 10 Resistor
R20 39K Resistor
R21 3.9K Resistor
R24 470K Resistor
R27 470 Resistor
R22 1K Variable resistor
Cl 10 pf Capacitor
C2 22 pf Capacitor
C3,C4,C10 .1 mfd Capacitor
C23,C25 .1 mfd Capacitor
C8,C19 4.7 mfd Tantalum capacitor
Co 033 mfd Capacitor
Cl1 22 mfd Capacitor
Cl12 0022 mfd Capacitor
C13,C20 0022 mfd Capacitor
C22,C5 0022 mfd Capacitor
C14,C16 01 mfd Capacitor
C17,C21 01 mfd Capacitor
C15,C26 .22 mfd Capacitor
C18 001 mfd Capacitor
C24 047 mid Capacitor
Cil 0022 mfd Capacitor
Q1,Q3,Q4,Q6 IN2222A Transistor
QS 2N2906A Transistor
Q2 IRF730 MOSFET transistor
CR2 4,7 volt Zener diode
D1,D3,D4,D6 IN4444 Silicon diode
D3 HBR130P Schottky diode
IC1 T4HCOON Integrated circuit
IC2 74HC4024N Integrated circuit
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-continued
CHART I

Symbol Value Description
IC3 MC14013 Integrated circuit
IC4 LMS567CN Integrated circuit
ICS5 MC14520 Integrated circuit
L2 680 uH Inductor
Hl Green L.E.D.
H2 Yellow L.E.D.
Y1 4.194304 MHZ Crystal

FIGS. 1-4 show in detail the portal structure 10, and
reference should be made to those figures in conjunc-
tion with the following description.

When used to monitor dairy cattle, the width of the
portal structure 10 should be approximately 28", the
height approximately 69" and the depth approximately
17", These dimensions permit cows of various sizes to
easily walk through the portal structure 10. The size of
the portal structure 10 may be adjusted to accommodate
animals or persons as required, and also may be config-
ured to conform to the size requirements of the area
surrounding the portal structure 10.

The antenna loop 300, having a left-hand portion 300’
and a right-hand portion 300" (FIG. 5) is contained
within an antenna curtain 320. The presence of the
curtain 320 insures that the object moving through the
portal structure 10 does not physically contact and
possibly damage the antenna loop 300. As seen in FIG.
2, the antenna loop 300 is held within a fold of the cur-

tain 320 by double-stitch sewing 322. Any other suitable

securing means for securing the antenna loop 300 within
the curtain 320 may be used.

In the present embodiment, the curtain 320 is made of
any suitable flexible material, such as a nylon re-
enforced vinyl.

The curtain 320 is secured to a rigid frame 330 of the
portal structure 10 by a bolt 332, attachment bar 326 and
lockwasher 334, as seen in FIG. 4. The frame 330 may
be secured to the ceiling of the building in which the
portal structure is housed to insure that the portal struc-
ture 10 remains stationary. The curtain 320 hangs on
each side of the portal structure 10, secured on each side
at the top to the frame 330 in the manner shown in FIG.
4.

Each side of the curtain 320 is free-hanging at the
bottom, 1.e., each side of the curtain is not attached to
any frame structure at the bottom. This free-hanging
feature is particularly useful when animals pass through
the portal structure 10 because the free-hanging curtain
prevents the animal from damaging the antenna loop
300 or the portal structure 10 with a kick or other move-
ment. If the animal does kick the curtain 320, the curtain
320 will swing away, pivoted only at the top where it is
attached to the frame 330. It has been found that a free-
hanging portal structure such as that shown in FIGS.
1-4 1s less costly, requires less maintenance and has a
longer service life than a rigid portal structure.

Stiffener plates 340 (one of which is shown in FIG. 3)
are positioned in each of pocket flaps 350 of the curtain
320. The stiffener plates 340 help strengthen the curtain
320 and also result in a more stable hanging of the cur-
tain 320. The stiffener plates 340, which in the present
embodiment are made of polypropylene, do not inter-
fere unduly with the flexible aspect of the curtain 320.

In the present embodiment, the AEC 400 is secured
to the top of the frame 330 of the portal structure 10 as
shown in FIG. 1. The AIU 500, since it is connected to



4,798,175

9
the AEC 400 only by buses 520 and 540, may be located
any convenient distance from the portal structure 10.

An additional feature of the identification system of
the present invention is the apparatus for sensing the
presence and the direction of movement of an object
moving through the portal structure 10. In the FIG. 1
embodiment, the sensing apparatus includes an entrance
- detector 600 and an exit detector 700. Detectors 600 and
700 are both controlled by the AIU 500.

The entrance detector 600 and the exit detector 700
are 1dentical in operation, and therefore only the detec-
tor 600 will be described. The detector 600 includes an
ultra-sonic transducer (not shown) which transmits and
receives ultra-sonic signals. When instructed by the
AIU 500 along control bus 510, the entrance detector
600 will turn on and emit a short-burst, cone-shaped
pattern of ultra-sonic sound waves. If an object is pres-
ent within the cone, the sound wave will echo back and
be recetved by the transducer. The received reflected
ultra-sonic waves are the converted to an electrical
detection signal by the detector 600 and transmitted to
the AIU 500 along by 550.

Because the AIU 500 only monitors the detector 600
along bus 550 for a short period of time after the trans-
ducer emits the ultra-sonic waves, sound waves which
echo back to the transducer from the floor will not echo
back to the transducer in time to be noted by the AIU
500. Thus, the entrance detector 600 will only signal the
presence of an object if in fact the object is within the
cone emitted by the transducer of the detector 600. The
exit detector 700 operates in the same fashion as the
entrance detector 600, receiving control signals from
the AIU 500 along control bus 530 and sending a detec-
~ tion signal to the AIU along bus 570.

By monitoring the entrance detector 600 and the exit
detector 700, the AIU 500 can determine the presence
of an object even without a signal from the transponder
200. Also, the direction of movement of the object
through the portal structure 10 may be determined.

Having a method to sense the presence of an object,
separate from the identification signal from the tran-
sponder 200, is of value. For instance, if a cow without
a transponder or with an inoperative or defective tran-
sponder passes through the portal structure 10, the
detectors 600 and 700 will indicate that an object is
present even though no transponder signal is received.
Knowing that a cow has passed through the portal
structure 10, the AIU 500 can make sure that the milk
output from that cow is not incorrectly assigned to
another cow.

Information concerning the direction of movement is
also useful, as a cow may become disoriented and walk
back through the portal structure 10 instead of to the
milking area. Noting a reverse direction of movement
would confirm that a repeat identification signal from
the transponder 200, indicating the repeat presence of
the same cow in the portal structure 10, is not in error.
- The AIU 500, which in the present embodiment is a
single board micro-computer based on the 8749H Intel
computer chip, controls the AEC 400 and the detectors
600 and 700. The operation in the present embodiment
of the AIU 500, in the context of a milking parlor, is
shown in the flow charts, FIGS. 9-11.

The AIU 500 first determines whether cows are ap-
proaching the portal structure 10, for example by moni-
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toring whether an entrance gate (not shown) leading to
the portal structure 10 is open. If the entrance gate is
open, the AIU 500 sends a control signal to the AEC
400 along control bus 520 directing the AEC 400 power
the antenna loop 300 and thus create the electromag-
netic fleld necessary to energize the transponder 200, in
the manner previously described.

After a certain delay period, the AIU 500 outputs a
second control signal to the AEC 400 along control bus
920 instructing the AEC 400 to remove the electromag-

- netic field. The AIU 500 will then monitor data bus 540

to see 1if the AEC is sending a signal along that bus,
indicating that the AEC 400 has received a signal from
the transponder 200.

If the AIU 500 determines that a signal on data bus
540 1s a valid transponder signal the AIU 500 will de-
code this transponder signal. After the signal is de-
coded, the AIU 500 will send a signal on bus 510 in-
structing the entrance detector 600 to turn on. If the
AlU determines there is not a valid transponder signal
on bus 540 the AIU 500 will also send a signal on bus
510 instructing the entrance detector 600 to turn on.
After a specified period, a signal is sent by the AIU 500
along bus 510 instructing the entrance detector 600 to
turn off and the AIU 500 monitors bus 550 to determine
if the detector 600 has detected the presence of an ob-
ject. The AIU 500 then in similar fashion sends a signal
on bus 530 instructing the exit detector 700 to turn on.
After a specified period, a signal is sent by the AIU 500
along bus 550 instructing the exit detector 700 to turn
off and the AIU 500 monitors bus 570 to determine if
the detector 700 has detected the presence of an object.
Based on an analysis of three signals, (1) the signal (if
any) from the AEC 400 along data bus 540, (2) the
signal (if any) from entrance detector 600 along bus 550
and (3) the signal (if any) from detector 700 along bus
570, the AIU 500 determines if a cow which can be
identified has moved in the proper direction through
the portal structure 10 to the milking area. If 2 cow has
been identified, the milk output will then be assigned to
the correct cow by a parlor computer (not shown)
which is connected to the AIU 500.

If the combination of signals indicate some unex-
pected occurrence, e.g., no valid transponder signal, no
exiting from the portal structure 10, incorrect direction
of movement through the portal structure 10, a sequen-
tial repeat of transponder codes, a valid transponder
identification but no signals from the detectors 600 or
700, etc., the AIU 500 will take appropriate action to
insure that the milk output is not assigned to the wrong
cow. Also, the AIU 500 can alert the milking parlor
operator to the problems through audio and visual
alarms or the like.

Multiple electronic identification systems of the pres-
ent invention may be used for large scale identification
operations, where all AIU units, each having a separate
portal structure and AEC unit, are interconnected and a
parlor computer controls all of the AIU units.

A detailed software listing for the flow chart of
FIGS. 9-11 is attached hereto as Appendix A, and is
part of the written disclosure of this application.

It will be understood that the identification system of
the present invention is not limited to the embodiment
described above, but rather is defined by the following
claims.
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207 ' MOV @RO, #BCOUNT
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eQS FOREQ: .

g1 CALL IDTST

cil CALL GTEST

g1e MoV A, R4

213 J2Z FOREQA
214 CALL ~ DELAY

215 R . L' RO, $NEWDAT
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217 INC R
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219 JMP FORE
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254 CALL DETECT
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27 CALL DELAY
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e73 RR A
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277 MOV RO, A
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279 RET

2688 RIGHTU: MOV R, #O6H
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2
b84E
BOFF
BCOC
o402
BO4P
BO3C
Fo
DIFF
CE1C
B¢
18
o
DiFe
Cec4
B1Q2
BEOS
BREE
LE 30
ERc8
EBect
&4«RD
BAOR
ER3c
BC10@
42
B84T
FQ
-3l
C64T
B84b
gQ2
c4RD
BBAC
BG4 4
FQ
-37F
97
€7
Al
18
co
F&

-£7

Al
B84 E
F&
9ESE
c4AD
B843

19

281
e8z
cB2
e84
=85
£8€

e8/7 EXTINT;

cEb
c8%
&9
291
es:s
93
£94
95
£9€
e37
€96
99
3QQ
321
S
S5
SQ4
JQ5
JQC
S0
308
329
310
211
Sl
213
314
215
S1E
217
318
319
KY={'d
=<
3c&
Y.
34
SEo
3c€
327
3z8
3&9
230
=321
33c
333
334
S35
33¢E
337
338
539
349
sS4l
34
343
34 4
345
346
347
348
349
2SR

351

- das

332

$

JMP

4,798,175

RDDSET

20
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EXTERNAL INTERRUFT ROUTINE

‘ ey e Sewe S AN s e e s Sear bl sps amed- ae e e e Rl S g b S B Sl g e el s

'

DIS
RETHR

|

o e s Sk el ol S B . - - - R . e

‘—‘—'_m--*#—lm—--ﬁ_“ﬁ_—-ﬁ—d#—_"_-,.—.q-_._._ﬁ._,_..—_._—.__.- P - e S AN e e

§

TIMINT:

TIMINIL:

TIMINg:

TIMZA

TIM2C:

TIM2E

TIMIN

(Y]

re

ORG

DIS
NOF:
MOV
SEL
MOV
NOF
NOF:
NOF:
MOV
MOV
MOV
CALL
MOV
MOV
MOV
XRL
JZ
MOV
INC
MOV
XRL.
JZ
MOV
MOV
MOV
JINT1
DJINZ
DINZ
JME:
MOV
DJINZ
MOV
CALL
MOV
MOV
ANL
J2
MOV
MOV
Imp
MOV
MOV
MOV
ANL
CLR
RRC
MOV
INC
DEC
MOV
RRC
MOV
MOV
MOV
JINZ
IME

334 TIMING: MOV

DATA

1 03H
TENTI

Ré, #1
RE1 ,
R7, R

RQ, #DVALID
@RQ, #OFFH
R, W18

"RDWORD -

Ri, ®DVALID
RO, #UARTL
R, @R

A, #OFFH
TIMING
@R1, N0

R |

A, BRE

£, #aF OH
TIMING
FR1, 82
R3, #OS

R, #107
TIM2B

Rz, TIM2C
RS, TIMZA
TIMINY

R2, #19Q
R2, &

R4, #1E
RDWORD

RQ, #FARITY
R, RO

A, #Q1H
TIMINZ

R, #DVAL 1D
PR, &2
TIMIN?Y

RO, SUAKTL
Ri,$EINFTR+)
R, FRY

R, #7FH

C

=

@R1, A

R

Ri

R, @RR

A

&R1, R

R2, #DVALID
A, &R
TIMING

TIMIN7Y

RO, #BINF TR

INFUT INTEKRUFT ROUTINE

i . -l i e S Sl SR S S - A e A i SN SN Al B e e S . we v

sRETURN W1TH UL { Lo

$SET DATH VA. LU - 1wt
4 FREAMBLE = 12 bl S
$§ READ FPREAMBLE F rkMe

sCHECH FRenrA™ME ve 1L 401

| I Y

iDELQY FOUOR S B

§LODF FUR SimkIl E

t0OR TiIME-LU

§1€ ELITS It Ll
s READ DARIA + KAt

Pt

sCONVERY DLFtle TU bt -,



215D
B15F
@1E1
Qi63

15

Q1E7
R1ET
D1EAR
R1EE
Q16D
Q31 6E
QLEF
Q170
@171
2173

Q175
Q177
2178

Q17A
Q17C
@17t
P18
2181

R18c
183
@185
Q187
2189

@18k
218D

Q18F

@191

2193
@195
0197
2198
@19%
219A
019k
219C

©19D
"B19F
Q1R1
D1AZ
V1R4
D1AEL
D1A7
DL1AY
@1AE

R1iARD
Q1RE

/8

Q1AF
0ibl
Q1B3
Q1BS
S1E7

B941]
247D
BB841
FaQQ
B84c
BS47
Fo
D1
975
ce
CS
F&
D1
DET7S
£49D

Bpa73
FO
9€91

8876
BOFF
BE848
Fo

18

40

Ce9a
B874
BOQS
D485

B87c
BRVE
£4953

D493

EB946
B4l
-Q
Al
18
19
Fo
Al

B875
BOFE
B874
FQ

4301
RQ

D43c
BBEE
PQD3

FF
92

bBLY
BE7E
8RQ7
SAF E
ad

357

358
399
6@
3€1
36c
3&3
&4
3&
366

3&7

368
369
379
3571
" =
373
374
3735
37&
377
278
379
388
381
38:&
38:
384

389
38€
387
388
389
392
391
39
293
394
395
39¢€
297
398
399
400
401
40
4023
404
HQL
40¢
4Q7
408
409
41@
h1l1
4l
413
& 14
415
416
417
418
419
42Q
421
hze
b2
he 4

-
|y

426

TIMBRA

TIMEB:

BER

TIMEBA:

TIMEL:S

TIMED:

TIMINT
TIMINS:

i

‘ e e i s A W s e e A W SRS A o e S SN et i ol dfie AN sl S S SNt i ik ol LA SR AL Sme SN =P ek s RS W S v

4,798,175

LLied LT

22
MoV R1i, 8BCDFTR
CARLL BINBCD
MOV RO, $BLCDPTR
CALL DSPLAY
MOV RO, 8BLDHTR~ ]
MOV Ri, ONEWDART+1
MOV A, BRY
XRL A, #R1
JNZ TIMeR
DEC RQ’
DEC R1
MOV A, CRO
XRL A, ®R1
JNZ T IMEA
JMF TIM&D
MOV RO, #FRILE
MoV R, #RO
JNZ TIMEBA
MOV RO, #IDFLG
MOV QPRO, BOFF M,
MOV RO, #0OLDDAT
MOV A, @R
INC RQ
ORL R, #RO
J2 TImeC
MOV RO, #FRESST
MOV FRQ, 425
CRLL ACFTID s HCCEHT FREVIULULL
MoV RS, 8FSTATE
MOV RO, #E §NEW STRTE = <
JMFE TIMEC
CALL ACPNEW §RCCEFT NEW TRRINS #
$IF NO SENSING
MOV R1, #NEWDAT
MOV RO, #BCDHTR
MOV A/, &RQ
MOV &R1, A
INC RQ
INC R1
MOV A, ERQ
MOV @R1, A
MOV RO, #TRCNTR
MOV . SRO, #TRCNT - ZREBET TRANS LOSS
MOV RO, $PRESST s COUNTER
MOV A, ERY
ORL R, 801
MoV eRZ, R
CALL STTEL
MOV RO, #BLUNT
MoV @RO, $BCOUNT
MOV R, R7
RETK

DATA INPUT TEST ROUTINE

‘ —*-_“---._-_-_h__“--*#'—ﬁ---—-ﬁ-#——-— i i -l - g i Sl AL e e ks e o

COUNTZ

INTST:

INTS 1

EQU 120

MOV Ré, #9

MOV RE, #COUNTZ
ORL P2, #DSEL
ANL P&, #UARTCA
MOVX A, @RO

- [TRS



1kb8
1S
1 BA
180
1BE
1 BF
4 C0
1CY

11C4
11Ce
)11C8
MCR
MEC
3CD

deddx
o=0c
D4
Q=0E
QENE
" P=g", T4
Q=L
AZRE
Q= 0F
ac11
Bc13
RZ1%
Q217
Q19
Q=i b
oz1D

Bzcl

bl WD MMM
S T MOMO NN L

fol Pv1 pes

W
O

B fo e fo P o o e R o

655606808 666556088606

n
£
~J

Q3%
Re3p
8:3D
8z 3E
B4
D=4l
Q243
Bc4S
Q=47
Dc43

Qe 4l
Rc4C
Qc4E
8250
251
Q252
Qe 4

Q=SS

QoS6
ReSE

R
<7
S:C8
9AFA
8@
RE
FA
S338
AR
BLCFF
BEQ .
8AR7
EEE:
FC
82

8Rc@
B84C
BOOY
R845
BoRe
B8ZL
BQAQ
186

B2
BERRF

ERLS
4€1D
B84k

BOQQ
4447
4 4R
122
B84K
BRQR
i &7
EEEC
BE4S
10
BB3C
Fa
€7
AR

o
£7
AR
BR3IE
ER37
Sa4Sh
B84 K
FQ
Ce47
QD
BR47
ER4Z
EC1D
9ADF
85

B&4C
3R
SADF
97
A7
4655
97
F7
8RR
AY

23

bl
LB
he9
L3
421
4lZ
422
h34
& 35
L3E
GH 57
£48
429
L4
441
L42
Wi 2
&y &4 4
445
L4t
&&7
o48
£49
&5
451
43¢
453
454
&S5
&S
457
4S8
459
4EQ
4€1
L&
LE3
464
Y
4EE
LE7
4E8
4S9
L7
471
L75
473
&7 4
475
LT7€E
477
478
479
48
481
48c
482
484
48
48E
L87
488
489
49
491
&9:

INTSes

RDWORD:

RDWD1:

RDWDZz

RDWDSZ

-RDWD4 ;

RDEIT:

492

494
495
496
497
498
499
1"’

RDE]IT1:

——RET

MOV
Chu
Jbl
ANL
MOV X
MOV
MOV
ANL
MOV
MoV

MOV

ORL
DJNZ
MDV
RET

ORG

ORL
MOV
MOV
MOV
MOV
MOV
MOV
INC
MV
mov

DINZ
JNT 1
MoV

MoV
JME
CALL
JBRQ
MoV
MOV
JME
JINC
MOV
INC
mov
MoV
RRC
MoV

INC
MOV
RRC
MOV
MOV
DJINZ
CALL
MOV
MoV
JZ
NO&
MOV
DJIN2Z
DJINZ
ANL

MOV
MoV
ANL
CLB
CPL
JNT1
CLR
RLC
ORL
MoV

R, A
A

INTSE
P, BURK | D
A, PR

A, #38H

RZ, A

R4, WOFF M

4,798,175

RE, #1

Pz, #DSEL
RE, INTS1

A, R4

Oz QRH

P2, #20H
RO, #HFBIT
QRO, #0

R, #PARITY
@RQ, #Q

RQ, #UARTL
RO, #Q

RQ

@RD, w2
RZ, W15

RZ, &

r

RDWD 1

RO, 8#DVAL LD
erY, M2
RDWD4
RDEIT
RDWDZ2

RO, $DVAL ID
RO, #Q
RDWD4
KfRDWD3

RQ, WPARITY

eRQA

R, ®URRTL
A, GRO

2

@RO, A

R

R, @R

A

¢RQ, A
RZ, WEL-

Rc, &

RDHBIT
RO, #DVALID
R, FRE
RDWD4

RS, #71

RS, &

K&, RDWD
e, #ADFH

RQ, 8HFERIT

A, B

F&, #ODFH

C
C

BDBIT1

C
A

pa, *E@h

R1, A

24

s LNFU L Db ir b ral
s YES, Kt Al b IE

i SAVE 1IN k-
s TRANSMISS IO ERKkon

tCHRARACTER FLAG

tWAIT FOK TIMEQUT
s RETURN WITH DATA
$FLAG IN ACC

tSET FIN 18 M106H
$ INITIALIZE FARITY
INITIALIZE SERIm. Lot

s WORD

¢DELAY FOR 1/4 Ll i lry

sCHECK FOR vALlIL
$MANCHESTER DRTA b

sDELAY FROM 1/.
(BIT TImMES
§ READ HALF BIT Deoos,

tDELAY ANOTHER §/c k.
sRERD REST OF DA A
sSET FIN 18 L 0w

s BENCHMGRY Fo He

§ BENCHMRRHK FLAC




SO085

For 0 Fos o
UL LEUE

ntnxﬁw;

V=ZD
- ASLF
A=t |
Q=2
B2ES
Bct7
V€9
Qcét A
Qz=6hb
@zl

Q=6D

@zEE
Q=79
Qc7c
@=73
75
Q=77
Q79
Re7R
Rno70

®27D
Qc7F
DB
QB
RSB 4
=85
DcBE
Q=87
Q=88
2z89
Rz BA
80
c8C
Qz8D
=8€&
QcBF
Q9L
D51
Q=9¢c
Qco3
RS54
Q9%
Dz 9€
RES7?
Q=98
D29AR

e

FQ
D9
8s

Bb4(
BYRY
9AQDF
8fc
SbEER
BOQ 1
8z
Qv
Q&

BRAS
k&3l
F@
D33F
9€7C
HQQ0
Cé
ER7:
85

25

=31

=" !
o4
1"’
~=1"13
=7
208
=14
1@
=11
=le
513
o014
15
“1&
-17
-18
1<
-Y{"
Y-8
=Yor,
o23
oS4
S
ot
s

28
229
-3
-

o3

o33

o34

T 2e
HE-I

—3E

0 -
il o

-38

&= 7
tnd wd

o4
w41
Q42
=T
o 4 4
~T I
o4t
247
S48
49
o

e &
el v

P

°3
1T
A1)
]

——7

a1

-3
wed
=t
pary P
'] S0
SE4
wt S
SeL
7]
=68
=€ 9
o7Q
71
Rz
-73
-’

RDHEIT:

RDHE1L:

BUSFRE ;

§

RRC
mov
XRL .
RET

MOV
MOV
ANL
ORL
JT1
MOV
RET
NDF
NOF
RET

RET

4,798,175 |
26

$RET WiTH EI1T IN ChiF-.
1A = 1 FOR VALID DATK

A
A, GRY
R, R1

RO, MHFEIT
@RQ, #O
Pz, #ODFH
P2, #20H
RDHE 1
@RO, #21

‘#—-—“_'_H--ﬂ*““"_---_-h—_#_ — Sk e el A v S e e anams gl SN el s i mpem e gl e e —— — amm  mma

TEDST FOK LERADING IERO'S FOR DISFLAY

MOV
MOy
MoV
XRL
JNZ
MOV
DEC
DJIN2Z
RET

R, #Q2H

RC, $DSBUF « 2
A, PR

A, #3FH
BKTET:

R, #ODH

RQ

RS, BMTST)

$ TEST FOKR LERDING
$ ZERQES

sCHANGE TO “BL Al

ik ey by ke e - i s B slkipy pain R WS ERTS S ablis AN dnles sillees Al —--“_--_-—“-—-—_—*—“---—_r-__-" il el .

BINBCD:

EINLig

MoV
INC
MOV
MOV
INC
DEC
DEC
CLR
MOV
RLC
MOV
INC

MOV

RLC
MOV
MOV
RDDC
DA
MOV
INC
MOV
RDDC
DA
MOV
DJINZ

R1 §CLR BCD FPOINTEK
tLOCATION
$16 BITS TO UUNVEKI

A, GRE

@RQ, A
RQ
R, @R

@R2, A
A, @RI
R, @R1

®R1, A
R1

R, @R 1
A, PR1

@R1, R
Rc, BINI

RET

POF ROUT INE

¢



VOF
RE3SD
DeOF
@=R1
BeAc
QSAZ
RIR4
VRS
B2R7
BERS
QAR
BzAC
Q2AE
QzAF
~decB1i
azp2
Qab4
R:bS
BeBE

Qb7
Oc-k8
QB3
DBk
@cbD
QzEE
QZBF
®2C1

2 F
Bz=C4
", Fd B’
Baib
" P={ ¥ 4
&z0S

92CA
Q2CC
@zCDh
@zCE
R2CF
22D}

@2Dhe
Q=D4
a2De

BARIC
B84D
B94F
F1
AR
18
19
ERAL
BOFF
18
BOFF
B&ED
FO
CebS
Q7

CEBS

7
R

2

i

Qe
o
BER?Y
EEBE
QR
Qo
ECE7

83

B&74
-2
=]
R
D432
83

B874
Fo
&C
R
D432
a3

B873
BAFF

9R3F

4,798,175

27_& 28

=78 POF:

S7& MoV R, #2868

S77 MOV R2, #IDERUF

<78 MOV Ri, #IDEUF~C

279 FOP1L: MmOV R, ért

=S8 MOV @RQ, A { FOF OFF 181 NUMbL k-
o881 INC R

o8z INC - R1L °

o83 DJINZ ke, PO §

S84 MoV FRE, #OFF K

Q8% INC RO

~1-13 MoV GRY, #OFFH

o587 MoV RO, #IDRQUE

=88 MoV R, 0RO .

89 JZ POP2 .

993 DEC - - a - sRESET DUE POINTER
=91 JZ POPe |

S29¢e ‘ DEC A

893 FOFE: MoV RO, K

224 RET .

@95

WOE e e e e e e i e s ot e e
o997 3 1 MSEC DELAY

w98 § ON ENTRY R4 HOLDS NUMBER OF, MGEC FOR DELRAY

D9 e e e o e i S e e e s
&0V

601 DELAY:

e0c NOF

623 NOF

624 MoV RE,R1E7 §1 MSELC DELAY

605 DJNZ RE, &

60¢ NOF |

&EQ7 NOF

€28 DJINZ R4, DELAY ¢ NUMBER OF MSEC
609 RET

&1@

€l] =~ e = -
E1& RSTAT-~ RESET ZONE1 OR ZONEc STRTUS FLAL
E1Z2 3 R4 CUNTRINS BIT MRASK

164 §— e e e e e -
&E1o

€lé

€17 RSTRT;

€18 MOV RO, #FRESST

£19 MOV R, GCRR

&Ec0 ANL A, R4 tRESET AF+. bl
6cl MOV RO, A

Ecc CALL STTBL §UPDARTE STATE TRE &
623 RET

&c4
TBRYS e e e e e
626 3 SSTRAT~~- SETE ZONE1 OR I0ONEZ STATUE FLAGS
6c7 3 R4 CONTAINS BIT TO BE SET

628 g ——————
&£29 - ¢

€32 SSTAT:

631 MOV RO, #PRESST

£3c MoV K, FRO

&£33 ORL A, R4 1SET AFF. BIT

€34 MoV *RQ, A

635 CARLL STTBL gUFPDRTE STRTE TABRLE
636 RET |

637 — - - —— .. .

£38 3 e e e e R ——
£39 3 SONRR TEST

6408 3§ TEST FOR DEFECTIVE SONAR DETECTOKR

S B T

64e §

€43 STEST:

€44 MoV RQ, #FRAILE

€45 MoV GRA, #OFF N

646 ANL e, #3FH )




RzDeé
@zD9S
OZDA
8zDb
QzDC
Q2DE
BzEQ
Bcke
OcE 4
QcES
OE7
QzZES
QczER

@cED
QcEF
RcF 1

Q4O

Q40
D4z
D403
-PLdT
QLAE
Q47
Q429
D4R
Q40C
Q40D
Q4OF
D411
a4l
D415
416
418
Q419
Q41E
Q41D
Q41E
Rz
Quze
Qa4 &
Débc e
Q428
D429
Q4
Q4cH
Q42D
Q4cE
Q430
Q431
D432
B434
Q43S
D436
D437
Q439
P4 3R
Q4 3B
D43C
@42D
D4 3E
@4 3F
B44]

o
20
29
37
2302
o9cED
8ACEA
BC14
o4B7
29
9R3F
=303
CeF1

BR73
BOFF

BCOF
FA
9ESE
FR
37
1258
FE
B8z
DO
9658
S4RF
BCaC
CESE
FA
SELHE
FE
D7
CE4
FBb
D378
Ce4l
84Sk
B8cc
b9c0O

AR
18
BORE
18
B94D
F1
- 30F
E7
RO

18
F1

> 3F@
&7
E7
AR
18
19
-1
«3QF
E7

4,798,175

A, P1

A

R, #23H
ETEST1
P2, #0COH
R4, 920
DELAY
A, Pl
P2, #3FH
A, #03
ETEBT2

RO, WFAILE
&RO, #OFFH

30

¢ T BN -mmrrves L.

$LOOK FOR MISSING UK
$LOCK-UP OF EITHER

§ SONAR

tLOOK #0R ECHD UF T0
118 FEET

$ TURN OFF BOTH SONRRE
sCHECK FOR RESFONSE FRJI
t BOTH SONRKD

tFRILED BET FLAG

. DECODE--INFPUT DECODE ROUTINE
FROM FARLOR CONTROLLER

‘ p——— e s e e e e ey e s L L i

29

647 NOP
648 NOF
©49 IN
&350 CPL
651 QNL
£32 JNZ
o3 ORL.
€54 MOV
£35 CALL
&€ IN
ES7 ANL
€8 FANL
&ES JZ
(XY
qﬁsquTEST1t_
Ebc MOV
EES MOV
EC4 STESTZ: RET
&ES

et DRG
EE7

LS

EES

€78

£71

£72

€72 DECDDE:

€74 MOV
&£75 DECQO1: MOV
£7¢€ . JNZ
€77 MOV
£7& CFL
£79 JBa
&8 MOV
£81 MOV
€8¢ XRL
€83 JNZ
&84 CRLL
E8% MOV
€8¢ JZ
687 MOV
&R JNZ
£8% MOV
£ XKL
£91 JZ
E9z MOV
€93 XRL
£94 J2Z
€95 JMF
€9€ DECO®: MOV
697 MOV
£98 MOV
£99 MOV
70 INC
701 MOV
70 INC
702 MOV
T4 MOV
7% QNL
7Q¢E RL
Q7 MoV
708 INC
709 MOV
710 ANL
711 BWRK
71¢& RL
713 MOV
714 INC
715 INC
716 MOvV
T17 ANL
718 KL

Ri,#15
A, R
DECO4
A, R

A
DECO4
A, RZ
R, #I1DADD
A, @R
DECO4
INTST

L Rby W12

DECO4
A, RE
DECOA4
A, RZ
A, #7EH
DECD®
R, RS
a, #76H
DECOzEB -
DECD4
RO, #OUTEUF
R1, #IDADD
A, PR1
®RY, A
RQ
QRO #DEH
RO
Ri1, #IDEBUF
A, ®R1
A, #OFH
A
®RD, A

~ Ro
A, GR1
A, #OF OH
A
A
@R2, A
RO
R1
A, @R1
R, #OF H
A

sCHECKH FORN RDDREsSo trac

:OWN ARDDRESS?

$WARIT FOR BUS FREEL
§MESSAGE

tBUS FREE QUTrHUTD L b e
sCHECK FOKM REFEHIT F Ry

s PC REPEART, OUTFU! SmMi
IVARALUE ELSE ABOKRT



Q442
D4uh3
Qb b4
Q44T
QasH7
D448
Q449
DLHsil

@44C
D44E
045Q
9452
B4S4
VASE
8458
B4OR
Q4 SE
245D

D4OE
0460
D4bc
Q464
8466

Q467
2469
468
246D

Q46E
R46F

D471

BOART
RAF R

A
18
F1
S3Fe
&7
E7
AR
V4HET7

BRQEEL
béce
F430
34 KF
BCO)
960c
439K
8

w4 b7
83

B84R
BOFF
BB4R
B2OQ
83

B2z
BESz8
BRBE
FO
Al
ERELD
83

@47c 14ES

Q474

R47¢€

Q477
V478
R4L7R
Q47k
D470
DLYTE
D48Q
Q4 8z
D582
R4L8S
Q487
Q489
D4BA
S488
Q480D
Q4AaL
QL8F
D492
@491
ReSZ
Q49%
Q497
@499
49k
R49D
Q4SF
R4AQ)

Haze
F@
77
] X
AR
1A
e 3RS
AT b
ER7E
REb
BCFA
EC83
84A1
Fb
RA
8E8S5
Q&
e
Qe
Qe
ERSE
B8z
BAG1
F430
34AF
LCER)
S422
84A5
BCRE

778
779
782
781
78z
783
784
785
786
787
788
789
790
791

DECQOz:

DECOzb:

DECG4 ¢
DECDS:

TURNDON ¢

TNOFF 3

XFER:

XEERL:

COUNT
COUNT 1

- DATOUT s

DRT1rs

DATZ s

DRT2A;

DRATJ3:

DRT4;

792 DRTS:

32

MOV QR2, R
INC RO

MOV R PR1
ANL A, #QF OH

BWARF A
RL A
MOV @RQ, R T
CAalL XFER s TRANSFER OUTFUT BUFFE k

- 1 TO DLDRUFFER

MOV R&, #E

MOV R, $DUTBUF §TRANSMIT ID DARTR
CALL XMI1T
CALL INTST § CHECK FOR REPEART
MOV R4, 81 § REQUEST FROM PC
JNZ DECD1
CaLlL POF § INFO RECEIVED,
RET , : POF STRCK
CALL RDELAY 3FOF ID OFF STRC
RET
MoV RS, #IDCNTL
MoV ORD, #ON
MOV RO, #1DCNTL
MOV @RQ, #0FF
RET
MmOV RS, ®OUTBUF
MoV R1, ®OLDEUF
MOV Re, #6
MOV A, @RO
MOV @Ri A
DJINZ RZ, XFER]
RET

e e e e it e B e e e e i e e = o e e
DATOUT=--DATA UUI+UT KUUT INE
§ T T T e e L e s e e e B .t e, e . e . e .~ e e e e i o o v o o

EQU 1€£5  PUS LUlE Tt brast 1 i
EQU el i< MoSEL VTIMOUT rFruk xr |
CALL CAL
MoV RO, #IDADD
MOV 2, RO
RK (=)
RNL. R, #32
MOV R&, A
INC R&
MoV R, $COUNT
ADD R, #0E

TDINZT T RE,DRTIT
MOV RS, A

MoV R4, #COUNT 1
DJINZ R4, DATZA
JME DRTS
MoV R, R3

. MOV R2, A
JNI DRTz
NOF
NOF
NOF ’
NOF
DINZ RZ,DAT3
MOV RQ, #1DADD

MOV RZ, #1
CALL XMIT
CARLL INTST
JZ DATS

CALL DECODE
JMP DRTE

MOV Ré, 014

4.798.175




Q4AS
B4ARS

AT
B4R8

GWAS
“aa
LYl
14AE
AR
R
Mot
W EE
G EE

DAESD
A4 BA
D4EE
d4ED
S4B
24C1
D4C2
Q4L
B4LCT

Q4C7
Qd4CS
¥4Chb
Q4CC
Q4alE
R4Cc
04D}
Q4DZ
Q4D4
R4DE
@4D8a
4D9
@4DE
@4DD
@4DF
Q4EQ
Q4E2
Q4E2
Q4E 4
Q4EE
Q4EBH

QSR
RESA:

Q4
QIQE
Q528

2hB7
83

EB8«4D
FO

27

Cepo
D47c
84E8
B8ED
BoR2
BClz
=113 ")

-

o4De
B8cE
EDR%
BOQQ
18

33

793
794
795
796
197
798
799
800
81
80¢c

85
B8d4
aes
8Q¢t
8?7
808
eec
812
811
Bl:z
el
814
815
81¢€
817
818
81%s
8z
8cl
8z
8c i
84
B82S

-BaE

8c7
8c &
8cS
22
= YO
82c
823
854
835
836
837
838
839
B4
841
842
843
Ba4
845
84&
847
8468
849

81
85z
852
854
855
85¢&
857
88
859

- Be

8¢t1
8éc
83

i or—r——

OUTES1:

OUTEe s

OUTE3:

CALL
RET

MoV
MoV

CPL

- J2

CALL
JME
MOV
mMov
OV
CALL
RET

4,798,175

DELAY -

R, # I DEUF
A, GRQ

A
OUTS1
DATOUT
DUTS3
RQ, # IDQUE
ERO, #Q
R4, #18
DELAY

318 MSEC DELAY

;i*i*******l*ii**iiii*i**ﬂ*i#ii*i*ﬁiiii#twi*twﬂ

$

ORATE TEST ROUTINE

i CALLED FROM FORE GROUND

RE NI R R RRERERREBRRE R R RN R AU P RA B RRRRES S SRt s

GTEST:

GTEST it

GTESTZ::

850

i

BLKDIS!:

LPBLK:

IN
CRL
JBS
MOV
CRLL
IN
CPL
JEBS
ANL
CALL
MOV
MOV
ANL
MOV
calLL
MOV
RET
MOV
MOV
MOV
JZ
MOV
MDDV
MOV
ORL
ORL
MoV
CALL
MOV

~RET

BLANK

A, F1

A

GTEST1
R4, 801
DELRAY
AR

=)

GTEST1
Pl, SOEFH
OUTET
RQ, #DSTAT
A, *RE

A, #Q4H
@R2, R
TESTI1
Ra, #5Q

Ré, #2
RO, #FALE
A, @RO
GTESTe
R4, #QCOH
RO, #DSTAT
A, GRR

A, #OH

A, R4
GRQ, A
TEST!

R4, 40

4D

s TEST IF BATE SWITOH

sCLOSED SET TO EYFAaS:S
$DELAY 1 MSEC

4 RE-TEST GATE 6WITCH
{SET SYNC LINE HIGH

§CH FOR DATA OUT
$ TURN=-DFF GARTE L IGH

- §UFDARTE FANEL L loHis

$SET DELAY FOR S¢ Maco

tCHECK IF SONAR LIGHTS
$SHOULD BE LIT

$TURN-ON GARTE LIGHTS

$SET 15 TURN ON LOUOE

_-_-'__h___—-“—*h_—l—l-—-—__—.I.-__—._-_.—,.-—-#-_-*_.-'——__“ R ——

DISFLAY AFTER

MSEC

AND TEST FOR WORKING SONRRS

‘ S e R el i S A Sl S ol A S A S A S A A A e sl Y femis ek mmen e e gegege e A B B S el e e e e - e . - B e - & Bk amer  Tee

ORG

CALL
MOV
MOV
MOV
INC

SO0H

STEST
RO, #DSEUF
RS, 405 -
@RQ, #0H
RQ

; TEST FOR WORKING SONMK
sCLEAR DISFLAY BUFFER



0SS
Q=0b
RS3D

EDRE
Fail
82

B877
10
Fo
CElé
Q488

BOFE
9QA3F
BLCO1
S4B7
8R4
BCRS
o4B7?7
29

323D

6878
19

Fo
96351

587R
BRFE
B871
F@

4380
RY

Blac
w4CA
ReZ1

B87A
1@
Fo
9€ 51
BE78
BQFE
E871
F

<37F

AL

S4C2

BCO1

o4b7

8R/RaY

BC@S

waB7
29

174

B879

19

FO
2688
b87B

39

8E4
8tS
8et
87
8EE
869
870
871
a7’e
873
874
875
87¢&
877
ev’a
879
860
881
- 882
883
884
885

887
a8as
889%
89
891
89z
893
894
895
89t

897
898
899
0
o1

SRz
Sz
Q4
S90S
=713
S07
Y08
a9
91
911

®lc
913
914
215
S1¢&
917
S1é
819
920
9c1

9z
923
Sc4
9&S
96

27

228
99
93
231

932
933
934
935

4,798,175

' 36

s OUTFUT TO DISFLAY

TURN ON SIGNALS FORT &,BlTS 7 ¢
ECHO SIGNALS

PORT 1,BITS 1 ©

s RESET BOTH XMIT
s CONTROLS

{DELAY FOR 1 mMSEC
§ TURN-ON ENTRANCE

$ SONAR -

CHECK FOR ON DELRY

§ RESET OFF COUNTER

sFRESENTS DETECTED
s TURN-ON ENTRANCE

s LIGHT

§UFDRTE STATE THE.E

§TURN OFF LED

jRESET ENTRANCE STATUL:

STURN UN EXIT o . epes

§WRIT FOR ECHD

DJINZ RS, LPBLK
BEKDISE: CALL DSWRE
RET
§ DETECTION ROUTINE FOR COW FRRESENTS
$ S.U. PINS 20 19
3- PINSG 13 12
§————— e e e e
§
DETECT: MOV R, #DT IME
INC eRY
MoV A, PR
JZ DETCT
JMP TEST1
DETCT1: |
MOV @R3, #DCOUNT
ANL e, #3FH
MOV R4, #1
-  CALL DELAY
ORL P2, #040H
MOV R4, #Z
CARLL DELAY
IN A, F1
JB1 NOPRS 1
MOV RQ, §ONDL Y1
INC &R
MOV A, @R
JNZ RSENZ
MOV R, #OFDL Y]
MOV GRQ, #OFCNT
MOV RO, #DETART
MOV A, GRQ
ORL R, #80H
MOV @R3, A
MOV R4, #Q2
CALL S5TRT
JME: RSENZ
NUFRS1 ¢
MOV RQ, #0FDLY
INC are
MOV A, #RY
e JIN2 REENS
MoV RQ, #ONDL Y1
MOV @RC, WONCNT
MOV RQ, #DSTAT
MOV A, &R
ANL R, #7F K
MOV BRI, A
MOV R4, #QF D
CARLL RSTAT
RSENZ:
MOV Ry, #1
CALL DELAY
ORL RS, #EQH
MOV R4, #<
CALL DELAY
IN A, k1
JEQ NOF'RS 2
MOV RQ, #ONDL Y&
INC R
MOV R, GRO
JNZ TEST!
MOV R&, 80FDLYZ



Q566
- @568
RS6A
@SEB
@SeD
QOEE
@Z70
QL72

D74
2576
QT77
@L78
8574/
@37C
RI7E
@582
@581
25823
@T.84
®S8E

@588
QL8R
QS8k
228D
058k
858F
BO9D
V39&

593
Q=95
SS9&
V597
@553
QBS9KH
@SSD

QS 9E

S 9F
QSA1
QLA
SoRS
QoR7
BoR8
VSRR

REYY

DERQ
RER:
RER3
QER4
QERE
RER7
REQE
RE29
RERA
QERC
QEQD
QEQE
QREQF
QE1L

B@FE
Ba71
FQ

4349
A2

BCo4
=4CAR
R488

B87E
1@
FQ
9688
B&79
BOFE
B&71
F@
waBF
A
BCF R

oelc

8871
'
B&iz
AL
18
RO
F4l1C
83

287D
10
e
9EARA
bP@D2
r87C
1@

o
96AA
BOFD
bB84C
BO9S
18
BO99
83

BEBS7
F2
77
230
ARE
18
FO
E7
S3FD
Dk
Al
19
e
E?

37

- 93E

937
938
929
94
941
S4c
942

Q44
945
S4€
947
S48
949
ose
951
9%
853
o4
935
95¢€
957
958
959
962
9€1
9€c
SE2
954
965

- 966

967
9¢.8
9E9
S7e
S$71
S7c
973
S74
975
S97€

977
978
979
980
981
98¢z
983
984
985
98¢
987
988
989

9@
991
99z
993
994
995
99¢L
997
9986
999
1022
1001
1@z
1023
1224
105
10Q¢&
1007
1008

NOFRSe 3

TEST!:

1DTST:

IDTBe:

i
!

MmOV
MOV
MmOV
ORL
MOV
MOV

CALL
J M

MOV
INC
mMav
JNZ
MOV
MOV
MOV
MOV
QNL
MOV
MOV
CALL

MOV
MOV
MOV
MOV
INC
MOV

CALL .

RET

™MOvV
INC
MOV
JNZ
MOV
MOV
INC
MOV
JNZ
MoV
MoV
MOV
INC

MOV
RET

4,798,175

@R, #OFCNT
RO, #DSTAT
AR, R

A, #4QH
@RE, A

R4, #04H
SSTAT
TESTH

RO, #OFDLY:
PR

A, @R
TESTI

RO, #ONDL Y&
®RQ, $§ONCNT
RO, #DSTAT
A, #RR

A, $OBFH
@RO, A

Ré , $OFEH
RSTAT

”

RO, #DSTA
A, @R

RQ, #DSEUF +4

@R, A
RO

RO, A
DSWR2  _.

RQ, #IDLECS
¢RO

K, @R
IDTSZ

@RS, #CNTE
RQ, #IDLECT
@R

A, @R
IDTSZ

PRO, ¥CNT

RO, #NEWDAT
@R, #299h

RO

@RS, #O9IH

38

sSET LED &2 ON

sUFDRTE S1HIE Tkboc

s TUND LED #c= OFF

f UFDATE ETARTE TAE_E

JUFRDRTE FANEL LEUS

CHELKSE IF Cuw . o
STANDING I8 LUl . -
SO, THEN C._E£AF Lu: taw.
DRTA AND Setdl 10 #e-

bl W e B

1 CONTRULLER

‘--“‘“ﬂ_-“_-ﬂ-—_-_--“--_——-—--.-..—.--...--...-...—.._........_......_..._._._... - - ———

INFUT DATRA CONVERSION ROUTINE

DATLON:

ORG

MoV
MOV
RR

ANL
MoV
INC

MOV

RL

RANL
XRL
MOV
INC
MoV
R

EQIH

RE, # INEBUF +&

A, FRQ
A

A, #OF H
R3, A
R

R, #RQ
A

A, #ROFOH
A, R3
GR1, A
R1

A, RO
A



@E11
®613
@614
0615
®E16
Q€17
Rcis
OE1R
OE 1
Qe1C

RELID
RELF
Q620
RE2z
REz3
REZ 4
RESS
DEZE
QE27

REcH
Qec9
REZR
ek
QeZD
RE2F
@631

2632
RE34
'] O
QE27
€39
QL 3A
QE3E
Q63D

D643
REAT
QE4LE
8646
BE LA
QE4C
264D
Q64E
QELHF
QESR
QES1
RES:
QeSS
QLS4
RESS
RETE
258

QESS
RESA

S30C
47 .
AB
18
Fe
77

<< SF

DE
Al
82

B8ED
Fo
@34D
RS9
FE
2P
19
FC
ARl

1@
1@
'
Q3EQ
EE€21
B
83

B873
Fo

BEEC

Ha87:e
Fe
AC
Q3F9
CE43

[ESS
B87&
Fo
CELe
EB4E
B948
Fo
Al
18
19
Fa
A1
FC
E7
E7
E7
BE974
61

)

it

RE

39

1005
1010
1011
1012
1013
1014
1015
1Q1E
1017
1918
1019
1020
1021
1025
1023
1024
1025
1826
1027
1028
1029
1830
1031
1032
1032
10834
1035

(1636

1037
1238
1029
104Q
1041
1045
1043
1044
1045
104€
1047
1048
1049
1052
1051
1052
1053
1054
1055
105€
1057
1058
1059
1062
1061
1062
10632
1€ 4
1065
10E€
1067
1068
1069
1070
1071
1072
1873
1074
107%
1076
1077
1078

107S
1@8e

’

RANL
SWAP
MOV
INC
MOV
RR
RNL
XRL
MOV
RET

4,798,175

A, #OCH
A

R3, A
R@

A, @RQ
A

R, #3IFH
A, R3
@R1,A

- ek E——

PUSH-- STORES TRANSFONDERS FIFO

i R4—— TRANSPONDER # MSE
t R3-- TRANSFONDER # LSE

'-—-—-————

PUSH

STTBL ¢

STTBO:

STTB1;

MOV
MOV
ADD
MOV

MOV

MOV
INC
MOV
MOV

INC
INC
MmOV
ADD
JNC

Mav
RET

MOV
MOV
- NZ
MoV
MOV
MOV
RADD
JZ

DEC

DEC -

IN2Z
MOV
MOV
JZ

MOV
MOV
MOV .
MOV
INC
INC
MOV
MOV
MOV
RL
RL

RL

MOV
ADD

MOVEZ

MOV

RO, # IDQUE
A, PR

A, # IDBUF
R1,A

A, R
®@R1, A

R1

R, R4
@R1, A
@RQ

@R

R, GR&

R, #-3c
FUSH1
@RO, #Q

i TRANS « LSt

§TRANS & MSH

INEXT AVARLILABLE Lo . _

§ OVERFLOW

SETATE TAELE ROUTINE

‘ e W — e e S T — W - t— — i S T A e A S S . e S S Y. S T e i S S A — v A W — — — . - —— — o -t

R2, #FAILE
A, FR2

STTRLG

RQ, #PSTATE
R, ®RY

R4, A

A, #-7
STTBO

A

a8 . -
STTB1

RO, #IDFLG
R, RO
STTR1

R, WNEWDAT
R1, #OLDDAT
A, GRQ
@R1, A

RQ

R1

R, BRQ
aR1, A

A, R4

A

A

A

R1, #PRESST
R, ®R1

A, EAR

$§IF STRTE 8 Ok &

§PREVIOUS STATE o &

¢NEW STATE LOCATIUN -
{ (PREV STATE®*8 + STAT. =



RESE Be7&
PESD 92A6

I-Bwly
1&E 1
1CEc
‘&b &
] X R
Ael7
3668
] YN
ACEE
BELEL

DEED
d&EF

@e71
Q&7 2
QE7S
BET77

@679
RE7H

ee7D
QE7F

VEB1
RERZ

@c8t
@e87
R&68
QERY
2686
2680C

268D
Q&8E

PE90
BEe9:

RESZ
«@e95
DESE
0ES?
DESE
QE9T
BE9A
DESC

REID
QLESF
QEA1L
BeARe
QER4
RERE
QERSE
QEAS
QEAE

O6RD
BEAF
2650
@6B2

Leel
&7
CE7 )
&7

Ce79
Q7
CE7D
FE
21
8=

HOR1
C4bB1

BB

B&7E
HAQL
C481

BOD3
C481

BQA1
C4Al

BB7E
BOQQ

BO848
F@
AE
BOooR
18
FQ
RC
BH2QQ
D41D
83

B&41
FO

2]
18
Fo
RAC
D41D
83

B848
BHRAA
18

EQRAR
BB4E€
BoRR
18
B
C48]

B876

FO
$&B9
B848

41

1081

_ 168&

lAE s
1984
18%
1Q8¢
1087
1088
1089
190
1091
109
1Q52
1094
1Q95
109¢
1097
1Q98
1099
11@¢
1101
ilac
1183
1184
1105
110¢
1107
1106
11@9
1110
1111
111¢
1113
1114
1115
1116
1117
1118
1119
1120
1121
iiee
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1135
1134
1125
1136
1127
1138
1139
1140
1141
114¢
1143
1144
1145
114€
1147
1148
1149
1130
1151
115¢
1153

ETTbL1:

ST9Q:

ST913 °

5T92:

ST93:

ACCID:

RCPTID:

RKRCFTD1 s

RCPNEW:;

REMCDOW

NULCOW:

MmOV
RDD

J1
DEC
J2
DEC
J1
DEC
JZ
MOV
MOV
RET

MOV
J M

MOV
MOV
MOV
J M

MOV
JMP

MOV
JMP

MOV
MOV

MOV
MOV
MOV
MOV
INC
MOV
MOV
MoV
CaALL
RET

MoV
MOV

MOV

INC
MOV
MOV
CALL
RET

MOV
MOV
INC
MOV
MoV
MOV
INC
MoV
J M

MOV
MOV
JNZ
MmOV

4,798,175

RO, #FSTATE

R, #-92
5T

M

5791

R

ST9:

A

5793
A, RZ
@R, R

@GR, #1
ACC1D

'

FRQ, #
RQ, #IDFLG
SR, #2
ACCID

@R, #3
ACC1D

oRQ, #1]
NULCOW

RO, #IDFLG

RQ, #OLDDAT
R, #RY

R3, R

SRQ, #Q

RO

R, @RV

R4, A

@RO, #Q
PUSH

RO, #ECDF TR

A, @R

" R3,A

RQ

R, GRQ
R&, A
PUSH

RQ, #OLDDRT
RO, WQRAK
R

GRQ, #DARH
RO, #NEWDRT
@RQ, &

RO

GRQ, #Q
ACCID

RO, #IDFLG
A, RO
NUL CW1
RO, #OLDDAT

42

s STORE NEW STATUSE

tNEW STARATE = ]
s RCCEFRT 1D

§NEW STRTE = Z
$ACCEFT 1D

- 35TRTE = 3

$ TRRANS & L. Sb

{ TRANS # MSE

tOUTPUT TRANSF NUMBER
;TO PARLOR CONTROLLER

§ SENSING FRILURL
350 ACCEFT 1.D.

$COW WITHOUT TRANSFDONDER



43
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. 44
QEEK4 BORQ 1154 MOV @RS, 4O |
QEEE 18 1155 INC RO
REE7 BOQQ 115€ MOV ORQ, #0
REED (481 1137 NULCWKL1: Jme KRCCID s SENL COwW NUMBER ¢
1158 :FOR BLANK DISFLHY
1159 ACFSEN:
O6EE 83 1160 RET
1161 ,
1162 j— === e e e e e e -
11€3 3 STATE TABLE
1164 3 RS DEFINED IN STRTE FLOW-CHART
1165 g—== A T
1166
2300 1167 ORG Q30QH
_ 11€8 -
0300 21 1169 DE 1 $ FREVIOUS STRTE = @&
2301 21 1170 DE 1
2302 21 1171 DE 1
2322 @i 1172 DE 1
23204 @1 1173 DE - 1
Q32 01 1174 DE 1
B32E @1 1175 DE 1
2307 @1 1176 DE |
117/
S08 @) 11768 Db 1 gHREV, Elwmile -~ )
1303 Q2 1179 DE &
130A Q3= itae DE z
120B 01 1181 DE 1
1300 @4 1182 DE 4
S0 @1 1182 DE 1
\2Q0E @1 1184 DE 1
330F @1 1185 DE i
1186
1310 @1 1187 DE 1 {FREV., STATE = &
1211 B2 1188 DE 2
3312 @1 1189 DE 1
3313 @5 1190 DE <
3314 Q1 1191 DE 1 ,
2215 OF 119 ‘ DE '3
2216 @1 1193 DE 1
2317 @1 1194 DE 1
1195
2318 @1 119€ DE 1 PRIV, €TRIE =
2319 @1 1197 DB 1
R31R &3 1198 DE 3
331B 835 1199 .DB - -
R31C 1 1200 DB |
Q21D ot 1201 DE 1
Q31E @7 120c DE 7
21F Qi 1202 DE
1204
QIEd ) 1205 DE i $FREV. STAE = =
03z: o1 1206 DB 1
@32z @1 1207 DB 1
R323 01 1208 DE 1
P2z24 Q4 1209 DE &
D325 RE i210 DE . €
B3ZE OC 1211 DE 1&
2327 01 1212 DE 1
1213
328 01 1214 DB | tPREV. STRIE = &
8329 ©: 1215 DB - '
@3ZR 17 1216 DE 23
@3zB 05 1217 DB 5
@32C @1 1218 DB 1
232D @1 1219 DE 1
Q3ZE Q1 1220 DE 1
Q3ZF & 1221 DE 8
18E¢&
2330 @1 1223 DB 1 {FREV. S1HIt =



321
Q22
RIS
Qi34

Q235

@336

" JORO

9338
®329
@33R
@23F
@33C
@33D
®33E
Qz3F

R340
B34l
B34¢
D343
D344
Q345
B346
R347

Q348
CE249
Q34R
V34K
D340
234D
V34E
R34F

@350
@251
@352
-
d354
Q35S
QISE
2257

Q@238

RI535
AT

V3Sk
@25

225D
R2SE
Q32SF

RQ3ER
R2E1
Q3
R3t3
@364
R3ES
R3EE
@387

D368
R3ES
QEEA
Q3LE
R3ELC
Q26D
Q3EE
B36F

Qc
@1
Q1
Q4
QL
Q1
Q&

1
Q1
@3
21
QF
@1

7.

@&
21

21
a5
81

095
08

21
&1
18
21
11
Q1
23
@8

01
31
21
@1
21
@1
Q1
Q1
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47 48
@272 @1 1295 DE _
2351 o1 Lo os DF : tPREV. STATE « |4
Ri7z @1 1297 DE {
Q=72 o 1298 DE 1
374 91 1295 DE 4
RiI7% 1 1302 DE 1
Va7€ @1 l1a1 DE 1
Q377 @i 130z DE {1
2376 1303 .
- 1304 D 2 .
Q79 @1 130= DE ? s&REV. STATE 15
R3I7R ©1 1306 DE 1
Q278 @1 1307 DB 1
R=Z7D Q€ 139 DE E
R3I7E @7 1212 DE 7 )
037F @1 - 1211 DB 1
2380 121g
3 Ql
R2EL @1 i;if gg : IPREV. STATE = 1&
@2e2 Q) 1215 ~ DE 1
282 @} 1216 DE 1
Q384 01} 1217 DB {
LOC O©OpFJ L INE SOURCE STRTEMENT
@38 @1 1318 DE 1
Q38L @1 | 1219 DE 1
R387 @1 122@ DE 1
1321
0388 SA 1322 DE 9@ {FREV. ETATE = 17
2:8S 01 1283 DE 1
R38R Q1 1324 DE 1
38 21 1325 Pl 1
B38C 11 1326 - DB 17
228D @t 1327 DB &
@28E 29 1328 DE 9
B28F 01 1329S DE 1
1332 |
Q292 @1 1231 DE 1 sFPREV. STAHIE =  1m
291 @! 1332 DE ) S
925z ™ 1222 ' DbB ____ %
R33Z 01 1234 DB 1
@394 @1 1225 DE 1
Q39T @1 1326 DE 1
Q3296 @1} 1237 DE 1
2397 01 1338 DB. |
1339
0398 Q1 1340 . DB 5 ¢ PREV. BTATE = 19
D299 91 1341 DR 1
R39A 21 1342 Db 1
35k &1 1343 DB 1
Q23C @1 1344 DE 1
39D @1 1345 DE 1
Q395E 01 i34€ DE 1
VIS @1 1347 DB |
1348 :
Q3R @1 1349 DB 1 " $PREV. STATE = &v
B3AR1 1 - 1335 DE 1
D3Az Q) 1251 DE 1
R3A: Q1 1352 DE 1
OER4 @1 1353 DB 1
3RS @1 1354 DE )|
@3AE 21 1355 DB 1
R3RA7 @1 133€ DE 1 _
1357
Q3R 91 1358 DE 1 §PREV. STRTE =« &)
Q3RS .01 1259 DE 1
R3RA B} 136 DE 1
R3ARE Q1 12€1 DE 1
D3AC v1l ) T 9, DE 1
QIAD @ 123 DE 1
B3RE 21 1284 DE 1
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LOC OBJ LINE

SOURCE STATEMENT
R3AF O1 138 DE 1
132EE
3BV @1 1267 DE i (PREV. STATE = 2=
03Bl @1 13€8 Db 1
Q3kz @1 1369 DE 1
033 Bl 137@ DE 1
QIE4 @) 1271 DE 1
RIBT @1 137& DE 1
Q3ke @1 1373 DE 1
Q3IE7 @1 1374 DE 1
127%
2388 01 1376 DE | {PREV. STRTE = &2
O3B9 01 1377 DB 1
@3BA 17 1378 DE £3
2Bk QT 13279 DE -
Q3BLC @i 1382 DE 1
Q38D @1 13€1 DE 1
Q3BE 05 138z DE S
REBF @1 1362 DE 1
1384
Q3Cd V1 138% DE 1 tFREV. STRTE = g4
03C: @i 138¢€ DFE 1
3C2 81 1387 Dh 1.
82C3 01 1388 DE 1
Q3C4 21 1289 DE D |
R3ES @1 129 DE i
Q3Ce ©1 1291 DE ¥
QL7 @1 1392 LE 1
| 13293
- @O3C8 @1 1294 DK 1 §FPREV. STATE = &S
Q2CS @1 1298 DE 1
Q3CA @1 139¢ Db 1 -
B3CE 1A 1297 DE <€
Q3CC @1 1398 DE 1
R2CD B&E 1399 DE €
Q3CE oC 1400 DE iz
R3CF 19 1401 DR 2%
1402
@3D0 o1 1403 DE 1 §FREV. STATE = <t
@3D1 91 1404 DE 1
@3D2 83 14085 DB 3
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23D4 91 14Q7 3] 3 1
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<07 t© 1410 DE eSS
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1308 @} d4lé Di 1 ;FREV. STRTE = =
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AZEZ @1 1424 DE 1
AZE 4 &1 1425 DE 1
QIES @1 l4cE DE 1
QEE @1 1427 DE: 1
CZE7 @1 lacE DE |
1429
D8 @] 14 2¢ DE 1 tFREV, STRTE = &=
QZES @1 1421 DE 1
Q3IEA A1 1435 DE 1
Q3EE Q1] 1422 DE 1
Q3EC @1 1434 DB ¥
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DE 1
DE i
DE 1
Db ) HREV, STRTE = =¢
DE 1
DE Ve
DE S
Db i
DE 1
DE 1o
DE 1
DE 1 sFPREV. STRTE = =21
DE _ i
DE i
DE |
DE i
DE 1
DE 1
DE 1
: DSFLAY—-DISFLAY MANAGBER ROUTINE
‘ e S i S e S ——— v it W T — g = At — — —— o = . i . o o e = - -
y
:
ORG Q7 QM
DSFHLAY 3
ORL HZ, $DSEL
MoV R, #0:
MOV R1, #DSERUF
DSFLL: MOV R, @RY
RANL R, #AFH
ADD R, $2EQH;
MOVE A, 3R
MoV @R1,A
‘ INC Ri
MoV A, AR
ANL A, #QF QH
SWAK &
ADD R, #QEQH
MOVF A, &R
MOV PRI, A
INC R _
INC R1
DJINZ Rs, DSFLL
CALL BNKTST $TEST FOR LEADING ZEk.::
DSWR2: MOV R2, #DSRUF
MOV A, FRY
MoV R, 425
fANL e, SKEYCA
MOV A, #DSTML
MOV X @R, A
ANL FZ, #HEYDF
DSWR1:s MOV R, @Ry
MOvX R, R
INC RQ
DINZ R, DSWR1
ORL P, #DSEL
RET
§ e i e o o e et e e o oo L
: XMIT~-TRANSMIT ROUTINE
§ e e e e e e e
X273
DELC RO
TRANL; INC R
ORL o, #DSEL
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Q74
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N744
B74%
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R74F

Q74C
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RQR7S®
Q7314
0733

@754
R7IE
R7ae
R75A
@735C
R7SE

Q7TF
@7¢1
7€
R7ES
7%

Q7Ed

@7
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C7E:
Q@7E3
Q7t 4
R7ES
@7EE
Q7E7?
R7EE
Q79
C7ER
Q7EK
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@7ED
®7EE
Q7EF

SER SYMEQOLS

>CID
ZFTID

OEJ

9AFE
81
<7
123¢€
call
91
8l
27
1¢3D
SAFR
Fe

4
)

81
ERSI

ARt

al

Si4f

e315

8ARA7

e
ol
-

EEz:
BRJE
F4Z0
ES34
EiQs

L=

Boce

Re
BRRZ
E4350

3t
Q&
Sk
bf
&E
€D
7C

7

7F
&F
Qe
4
€1
79
1"
71

CJ YD
Re8T,

LINE SO0URCE STATEMENT
1352€ ANL 2, ®UARTCA
1507 TRANZ: MOVX A, GR) s RERAD STATus
1508 ChL A
1529 JBQ TRANZ sOUTFUT RIdDy
10 MOV A, #11H i DISAELE RECEIVE K
11 MOVX ®R1,A
1512 TRAN4: MDVX A, &K1
1513 CPhL A
w14 JEQ TRANY
1015 ANL e, SURARTDA
151¢€ MOV R, ¢R2
4517 - MOV X PRI, A IWRITE BYTE TO URRT
18 MOVX A, R $RD DARTA(= ZERO RXKREEDY:
1519 DINZ R2, TRAN1 §NEXT FYTE
1S2@ ORL o, %01 - §WRIT FOR TX RDY
1521 TRANZ: MOVX A, R $WARIT FDR TX EMFETY
cs CrFL A
o3 JBz TRANZ
4 MOV AR, #1554
' MOV X e¢ri, A JENRELE RECEIVER
g ORL P2, #DSEL _
1527 RET
‘ -
1529 REFEAT:
@ MOV RQ, sOUTBUF
1531 MOV R&, #QeH
3 CALL - XmMIT
T3 MOov R, #INFTR
: MOV CRi, HQ2H
TICh RET
1536
1037 e
38 3% RECEFTION RUHMNOW_EDGE ROUTINE
103 e e e e e
1540 3
1941 ACKN:
1542 MOV Ri,®#IDADD
1543 MOV R, BR1 s LORD ADDRESS
1544 MO\ @R, R
1545 MOV Rz, #Q: $ TRANS ACKN
1546 JME XwmlT
1947
1A e e e e
42 ¢ LISTLDY TRELE
f e e e e e e e e —— e
—ww d }
TR ORG Q7L aH $START OF TRELE
1553 DE 3FH $ Q"
1554 DE QEH ;1
1555 DE S EH Tre
1556€ DE 4F H ;'3
7 DE EEH $ "4
8 DB €DH § S
1589 DE 7CH $ “€"
A DE D7+ g7
15€1 DE TFH §'8"
15€: DFE | EFH $ "9
135£3 DE Qi § "BLARNF"
1564 DE L0+ $-"
15635 DE €1 s 'C"
1566 DE 79+ s "'E
157 DE =174 o 3 r” _
15€8 DE 71H { "F* - —
15€9 |
7 END

RCHKN

Q7SF

RDDSET QOF1
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IN1 @z8% BINBCD 027D BINPTR Q0423 BKDIS2 @58B -- BKTBT1 @272
LTST& @z7C BLCNT QQEE BLKDIS Q5@ BNKTST B2EE BUSFRE QzED
QL. .  QQES CLHTIM QR23E CLOSED 2022 CLRDAT @&i1C CNT1 FFFED
INT&  FFD2 COUNT OQRS COUNT1 RQFR COUNTZ. @78 DAT1 Q4 7E
ATZ @485 DATEA @489 DATZ  @4BF DAT 4 Q493 DATS Q4R 1
RTE  @«AS DATCON Q6@ DATLOW @Q&ZF DATOUT Q47& DCOUNT FFFE
ECOR Quiq DECO1 @42 DECDZ @44RA DECOcE @«4C DECO« ©O4SE
ECDS @450 DECODE @42 DELAY @2E7 DETCT1I @516 DETECT QSQE
FLAG @270 DSBUF @BCE DSCMD QI - DSEL 2097 DSFL1 Q7L
SEL_AY 2700 DSTAT Q@71 "DSWR1 @726 DSWRE @71C DTIME Q@77
VALID Q24P EXTINT @OFD FRILE @27:= FORE @08A FOREQ Q0S4
OREQR QQRAE FORE!1 Q@BA FOREZ @REC FORE3 @QOCE FORER ORAL
OREE QOQAE GDLY FFCa GLIGHT ovze GTEST 84B9 GTEST1 Q4D4
TEST& @4DD HFBEIT @24C IDADD @2z IDBUF 04D IDCLR oQu=&
'DENTL @Q4h IDFLG OQ7€ IDLEC:Z @@7D IDLECT @eo7C IDQUE ©veDh
DTIME FF8:Z= IDTS2 ®5%AA IDTST =932 INBUF 9035 INITS1 2020
NIT79 Q034 INPTR @234 INTSEl @iB2 INTSZ @1C8 INTST O1AF
EYBLK Q@D KEYCA @@FD KEYCMD Q@ KEYDA @OFC KEYPSC Q@&
PELK O%0¢ NEWDRT Q24E NOFRS1 @S3D NOFRSE @574 NULCOW OQ&RD
ULCW! SEES OFCNT FFFE OFDLY1 @Q7R OFDLYS QQ7E OFF QQ2R
LDEUF B9z8 OLDDAT @48 ON OOFF ONCNT FFFE ONDLY1 @278
NDLYZ @Q7¢ OPEN OQ@FF QUTBUF Q0= : OUTS! @4BQ DUTS: @Q4E4
UTSZ @4E8 QUTST @&4AE PRRITY Q145 FOF QZ9E FOF 1 azAl
OFe  QZES CREAME QDZE PFPREEST QQ74 FETATE Q@7& FUSH  @ELD
USH1 ©E31 FPWRLIT @040 - RAMT  QQ7F RDEIT Qz4A RDE1T1 @2SS
JHE1 O2ER RDHEIT @25D RDWD1 21D RDWDE QZz27 RDWD2 @220
IND4E BE47T RDWORD 2z00 REGE: Q00 REGE1 e@@18 REMCOW @£9D
SPEAT @754 RIGHTU QOFS RSEN:z @551 RSTART QL& E5TAT O:ICA
TOQ  @ELED €TS1 QE71 ET9z ©@E7S ETSZE QE7D STACK Q&
TART Qo3 STATUS QQEF STEET @2D& ETEST: QZED ETESTZ Q=F1
TRT1 @Q:it ETTBQ Q643 ETTEL QE=E ETTEBL. QE3Z STTBL1 QE&C
:ST1 @5es TIMZR @126 TIMZE @130 TimzL @iz8 TIMEA Q@175
IMEE ©176 TIMEBA @191 TIMEC @192 TIMED @196 TIMEH @QF%=
IMEL @42 TIMIN: @11C TIMINS: @i1cé TIMIN: Q145 TIMING Q15K
INMIN7 @1AD TIMINE @1AD TIMINT @12 TNDFF Q4EF TRAN1 @721
XANZ @73¢ TRANZ @74A TRANG Q73D TRCNT FFFE TRCNTR Q075
JRNDON @4S5:E UARTCR QQF K URRTCM Q1= URRTDAL QOFA UARTL Q@@:=_
IRTMD Q23R XFER 0487 XFERiI @Q&€&D XMIT @730

SSEMBLY COMF_ETE, NO ERRORS

40
We claim: 45 means for detecting the presence of the object within

1. An electronic identification system for identifying the portal structure. _ ‘
an object moving through a portal structure compris- 3. The system of claim 2 wherein the separate detec-
ing: tor means comprises an ultra-sonic transducer at the
at least one generating means for generating a multi- entrance to the portal structure and an ultra-sonic trans-

directional electromagnetic field in a plurality of 50 ducer at the exit to the portal structure whereby the
different angular relations to the direction of move-. separate detector means can determine the direction of

] movement of the object through the portal structure.
ment of the object through the portal structure; 4. The system of claim 2 and including a microproces-
at least one first recelvmg means for attachment to:

he obieot f sor for controlling the at least one generating means, the
the object for receiving and storing energy from. 55 4t Jeast one first receiving means, the at least one trans-
the electromagnetic field;

e mission means, the at least one second receiving means
at least one transmission means for attachment to the

. Soia _ | and the separate detector means.
object for transmitting identifying data after the at

i | 5. The system of claim 1 wherein the curtain has
least one first receiving means has received energy pocket flaps and comprising stiffener plates located in
from the electromagnetic field; 60

said flaps for strengthening the curtain and for maintain-

at least one second receiving means for receiving the ing the proper angular orientation of the antenna loop.

identifying data from the object; and 6. The system of claim 1 further for identifying a

a flexible curtain secured to the portal structure, plurality of objects, wherein individual objects move

wherein the at least one generating means and the through one of a plurality of portal struct ‘ures, the sys-
at least one second receiving means comprise an 65 tem comprising:

antenna loop secured to the flexible curtain. a plurality of generating means;
2. The system of claim 1 comprlsmg separate detector a plurality of first receiving means, each for attach-
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ment to individual objects;

a plurality of transmission means, each for attachment

to individual objects;

a plurzality of second receiving means; and

a plurality of flexible curtains, each of the flexible

curtains being secured to individual portal struc-
tures, and each of the generating means and the
second receiving means comprising an antenna
loop secured to individual flexible curtains.

7. The system of claim 6 also comprising micro-
processor control means for controlling the plurality of
generating means, the plurality of first receiving means
and the plurality of second receiving means, wherein
the microprocessor control means determines whether
individual generating means and individual second re-
celving means are activated at a given point in time.

8. An electronic identification system for identifying
an ammal moving through a portal structure compris-
ing:

a parallel resonant circuit connected to the portal

structure including a double antenna loop for alter-

3

10

15

20

25

S8

nately generating a multi-directional electromag-
netic field in a plurality of different angular rela-
tions to the direction of movement of the object
through the portal structure and receiving identify-
ing data concerning the animal:

a flexible curtain attached to the portal structure, said
loop being located in said curtain;

a transponder adapted to be worn by the animal for
receiving energy from the electromagnetic field
and, when the electromagnetic field is removed,
for transmitting the identifying data to the first
parallel resonant circuit; and

separate detector means for detecting the presence
and direction of movement of the animal as the
animal moves through the portal structure.

9. The system of claim 8 wherein the curtain has
pocket flaps and comprising stiffener plates located in
said flaps for strengthening the curtain.

10. The system of claim 8 wherein the separate detec-

tor means comprises at least one ultra-sonic transducer.
| & X x : L
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